Discussion on Congenital Pyloric Stenosis [Summary] Professor Thomas McKeown (Birmingham) Ifantile Hypertrophic Pyloric Stenosis For many years the literature has contained reports of certain striking observations on the etiology of infantile pyloric stenosis: the higher incidence in males than in females; the apparently increased susceptibility of first-born children; and the anomalous relationship between the presence of a tumour and the occurrence of symptoms.
These observations were confirmed andextended on data consisting of all cases of pyloric stenosis identified in Birmingham hospitals in the ten-year period 1940-49. The incidence was approximately 3 per thousand live births and the proportion of males 80%. From about two weeks after birth the condition was considerably more common in first-born than in later born children (McKeown etal. 1951a ).
The association between incidence and birth order was interpreted as evidence of an environmental influence, but left open the question whether this influence occurred before or after birth. Observations made at operation suggested that the tumour developed after birth, since the size of tumours increased with increasing age at the time of operation (McKeown et al. 1951b , Gerrard et al. 1955 . It was also shown that symptoms occurred earlier in children born at home than in those born in hospital (McKeown et al. 1952 ).
The incidence of pyloric stenosis was raised in sibs of affected (about twenty times) but not in cousins (McKeown et al. 1951c ). It was substantiaHly higher in children of affected parents than in children of those not affected (Carter & Powell 1954) , the risk being considerably greater if the affected parent was the mother (McKeown & MacMahon 1955) . Twin data suggested that the frequency of concordance when one twin had pyloric stenosis was little higher in monozygotic than in dizygotic pairs (MacMahon & McKeown 1955) .
Although the high proportion of males among children with pyloric stenosis leaves no doubt about the significance of genetic constitution, the familial data are inconsistent with any simple genetic hypothesis. The association with birth order, place of birth and sex of affected parent is strongly suggestive of environmental influences, presumably manifested during the first few weeks after birth. The data available hitherto for any discussion on the genetics of pyloric stenosis may be summarized as follows: The concordance rate for monozygous twins, though higher than that for dizygotic twins, is. probably less than 50%. The incidence of pyloric stenosis in England is about 5 per thousand male and about 1 per thousand female infants. The incidence for brothers and sisters of patients is from-ten to twenty times higher than the incidence in the general population.
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In recent years it has become possible to collect additional data, essential to any genetic hypothe. The diagnostic criteria for calling a relative 'affected' were strict; in most cases the presence of a pyloric tumour was confirmed at Rammstedt's operation, but a few cases, medically treated, were included where a pyloric tumour was felt by an expert.
With male index patients, the incidence of pyloric stenosis in brothers and sons is about ten times, and in sisters and daughters about twenty times, the incidence in the general population. With female index patients, the corresponding ratios are about thirty times and about sixty times the incidence in the general population.
These findings indicate neither recessive nor sex-linked inheritance, but several genetic models could be used to explain them. One of the simplest is to assume that a single main 'dominant' gene and a multifactorial background together provide the genotype underlying predisposition to pyloric stenosis. The multifactorial background is presumably for a character which is modified by sex, and the author and his colleagues have been impressed by the athletic ability of many of these patients, both men and, relative to their sex, women. At the moment this is only a clinical impression, and it is planned to investigate the matter further. The method may be extended by including a subsequent visit by a physician to all those with rheumatic complaints, as in the original survey of rheumatic complaints in the town of Leigh in Lancashire, which was based on a 1 in 10 sample of households (Kellgren et al. 1953 ). This gives a useful indication of the size of the problem and of the relative importance of different rheumatic diseases as causes of incapacity. The method has been developed particularly in the Netherlands where a 2% sample of the entire population of the country has been investigated (de Graaff 1960) .
Though useful from the economic standpoint, the method has rather limited value as a method of investigating causative factors. The reasons for this are twofold: (I) The data depend partly on
